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Avian species show distinct differences in pathologic presentations due to avian adenovirus infections. The role of adenoviruses as pathogens is well documented in certain diseases but not as well documented in other clinical conditions. Quail bronchitis and inclusion body hepatitis due to group I adenovirus affect primarily the trachea and liver, respectively. 5, 9 Group II adenovirus in marble spleen disease (MSD) of pheasants and hemorrhagic enteritis of turkeys affects primarily the respiratory and digestive systems, respectively. 2, 5 Regardless of the species involved, large basophilic intranuclear inclusion bodies are 1 feature shared by the 2 adenovirus groups. Guinea fowl are susceptible to avian adenovirus. 1, 5, 7, 10 Pulmonary edema, splenomegaly, and ascites have been observed in adult guinea fowl and resembled marble spleen disease of pheasants. 1 Viral isolation and serologic tests were unsuccessful in demonstrating viral antigen. Experimental inoculation of adult guinea fowl with pheasant and turkey isolates of group II avian adenovirus produced gross and microscopic lesions similar to those of the field outbreak. Necrotizing pancreatitis in 2-3-week-old guinea fowl has been associated with avian adenovirus infections. 7, 10 Gross and microscopic lesions were confined to the pancreas. The adenovirus isolated from the pancreas was not neutralized by antisera against 10 known serotypes of group I avian adenovirus. 10 A case involving excessive mortality in a flock of guinea fowl was submitted to the Turlock Branch of the California Veterinary Diagnostic Laboratory System. These birds had classical adenovirus infection with necrosis and intranuclear inclusion bodies in the pancreas. However, unlike previously reported cases, these birds had lesions in several other organs. This case report describes the range of gross and microscopic lesions as well as other findings in affected guinea fowl.
A commercial guinea fowl operation had 600 birds which stopped eating, had droopy wings, and experienced an increase in mortality rate when the birds were 3 weeks old. The mortality rate rose from 2-4 birds per day to 8-10 birds per day. Cornish game hens and squab were also raised on the farm. Management practices had not changed in 3 years. Guinea fowl were submitted to the Turlock laboratory in the acute stages of the disease and again 4 weeks later.
Fourteen birds (8 live and 6 dead) were submitted initially. The birds were thin and had swollen, firm, nodular, and tan to reddish-brown pancreases ( Fig. 1 ). Twelve (86%) of the birds had clear amber fluid in the peritoneal cavity which formed a fibrin clot on standing. Ten birds (71%) had reddened wet lungs and a few also had focal areas of consolidation. There also were swollen and congested spleens, distended proventriculi and ventriculi and deep ulcers and ero-sions in the mucosa of the ventriculus (Fig. 2 ). The 5 birds submitted after the initial increase in mortality rate were uneven in size but in good nutritional condition. The only gross abnormality noted was severe atrophy of the pancreas.
Tissues were fixed in 10% neutral buffered formalin, embedded in paraffin, sectioned at 3-4 µm, and stained with hematoxylin and eosin (HE). Severe necrosis, fibrin deposition, heterophil infiltration, and numerous large basophilic intranuclear inclusion bodies were found microscopically in the pancreas (Fig. 3 ). Inflammation and edema extended from the pancreas to the adjacent intestinal serosa. Hyperemia, interstitial hypercellularity, and stromal edema were present in the lungs. Bronchi were filled with fibrin, clusters of foamy macrophages, and a few heterophils (Fig. 4 ). The spleens were congested and there was mild lymphoid necrosis. There was lymphoid depletion in the bursae. There was focal thinning of the koilin layer, with heterophil and fibrin accumulation in the area of ventricular ulceration. Histologic evaluation confirmed epithelial ulceration and the stromal reaction underlying the ulcerations consisted of histiocytic cell or macrophage proliferation and submucosal edema. The lamina propria of the intestine was infiltrated by plasma cells. No intranuclear inclusion bodies were found in the intestine, lungs, kidneys, liver, proventriculus, ventriculus, heart, or brain. Pancreatic tissue collected from birds after the mortality rate had returned to normal had complete absence of pancreatic acinar cells (Fig. 5 ). No other microscopic lesions were observed in the lungs, kidney, liver, spleen, bursa, or thymus. No inclusion bodies were observed.
Swabs of liver and pancreas were inoculated onto the surface of 5% sheep blood agar a and MacConkey agar, a and incubated at 37 C for 18-24 hours. Intestinal swabs were placed in Selenite broth a incubated at 37 C for 18-24 hours, subcultured onto Hektoen enteric agar, a incubated at 37 C for 18-24 hours, and screened for colonies resembling salmonella. No bacterial growth was obtained from the pancreas or livers of the live birds. E. coli was obtained from the livers of the dead birds. Salmonella cultures of intestinal contents were negative.
Portions of pancreatic tissue were collected in Kamovsky's fixative for thin-section transmission electron microscopy (TEM) and in viral transport medium b for viral isolation (VI) and direct electron microscopy (DEM). Viral isolation resulted in characteristic cytopathic effect on chick embryo liver cells. An unenveloped icosahedral particle 70-90 nm in diameter was observed on DEM of pancreatic tissue and cell culture material inoculated with pancreatic tissue. An 80-nm-diameter particle in a crystalline array in the nuclei of reticuloendothelial cells of the pancreas (Fig. 6 ) were observed by TEM.
Eight birds tested were negative for Mycoplasma gallisepticum (MG) and Mycoplasma synoviae (MS) by the plate and hemagglutination inhibition (HI) tests; for paramyxovirus 1 (PMV1), paramyxovirus 2 (PMV2), paramyxovirus 3 (PMV3), and egg-drop syndrome 1976 (EDS76) by the HI test; and for hemorrhagic enteritis virus by the agar gel precipitin (AGP) test. Antibody against avian adenovirus group I, serotype 1 antigen; was detected in 6 of 7 serum samples by the AGP test. Pancreatic tissue and cellular material from inoculated tissue culture were homogenized and utilized as antigens in the AGP. Precipitin lines were obtained against positive control antiserum. c Serum collected from the birds submitted after the mortality rate had returned to normal was also tested. Four of 5 sera contained antibody to adenovirus group I. All 5 sera were negative for MG, MS, PMV1, PMV2, PMV3, HE, and EDS76.
The postmortem changes of the guinea fowl in this case report had characteristics of both group I and II adenoviruses. The necrotizing pancreatitis was a consistent and prominent lesion and has been reported in guinea fowl 10 and chickens. 3, 4, 8 The inclusion bodies observed in the pancreatic sections were characteristic of those produced by adenovirus. By electron microscopic examination of pancreatic thin sections and direct homogenate of pancreatic tissues and tissue cultures, 70-90 nm viral particles compatible with adenovirus were found. The atrophic pancreatic tissue examined in subsequent submissions did not have inclusion bodies. The pancreatic atrophy was assumed to be a consequence of the tissue de- struction caused by viral infection. Pancreatic function may have been compromised and that may have caused the irregular size of the birds, although they appeared to be in good nutritional condition.
Additional lesions of pulmonary edema and congestion, splenomegaly, and ascites were observed and are suggestive of MSD. Unlike with MSD and the previously reported guinea fowl infection, 1 inclusion bodies were observed only in the pancreas. This discrepancy may be due to the virus involved or the age of the guinea fowl. A group II adenovirus isolate from pheasants and turkeys produced gross and microscopic lesions similar to MSD when inoculated into adult guinea fowl. Inclusion bodies were observed in the spleen, lung, and liver with both isolates although the pheasant isolate was apparently more pathogenic than the turkey isolate.
Ventricular erosions, but no inclusion bodies, were observed in this case report. Occasionally, chickens affected with inclusion body hepatitis have had erosions in the ventriculus. 3, 4 Recently, inclusion bodies were associated with ventricular erosions in chickens affected with necrotic pancreatitis and these inclusion bodies were attributed to adenovirus. Serologic testing utilizing both serum and pancreatic homogenate in the AGP test resulted in a precipitin line of identity with control antigen and sera, respectively. Although the AGP test is relatively insensitive, it does allow the differentiation of group I and II adenoviruses. 6 Viral neutralization tests would be helpful in determining which serotype of group I is involved.
